The concentrations and isotopic composition of noble gases have been determined in all ten stone meteorites recovered in Antarctica during 1976-1977 by a U.S.-Japanese expedition. From a comparison of spallogenic and radiogenic gas components it is concluded that the chondrites Mt. Baldr (a) and Mt. Baldr (b) belong to the same fall but that all other stone meteorites are individual finds.
Introduction
During the austral summer 1976 -1977 a joint U.S.-Japanese party recovered eleven new meteorites from South Victoria Land in Antarctica [1, 2] . These meteorites are part of more than 1500 others detected up to now in Antarctica since the first discovery in 1969 of nine meteorites near the Yamato Mountains in East Antarctica [3] .
The importance of these meteorite finds in Antarctica can be summarized as follows: (a) The amount of the most primitive solar material (carbonaceous chondrites Type I) available for scientific investigations is very small. Additional material could improve such important data as cosmic (solar) abundances, (b) Sampling in nonAntarctic areas may bias the dist ribution of different meteorite classes as well as their size distribution. Antarctic meteorites may represent the true distribution because small samples can also be detected [4] , (c) Unusual meteorite finds -like ALHA 77081 [5] -bear evidence of hitherto unknown planetary evolution processes.
The relatively high concentration of meteorites in specific localities of the Antarctic continent seems to be the result of several fortunate circumstances: (a) The lifetime of stone meteorites against erosion is enhanced in areas with temperatures permanently below the freezing point of water, (b) The flow of ice from the interior of Antarctica to the margins of the continent provides a mechanism for transportation and collection, (c) The existence of places where strong winds strip the ice bare of snow and where evaporation of the ice takes place, provides a mechanism for excavating buried meteorites. In a mineralogical-chemical investigation of the eleven meteorites Mt. Baldr (a) and (b) and Allan Hills A 76001 to 009 (ALHA 77002 is an iron meteorite), Olsen et al. [6] classified the 10 stone meteorites to be one eucrite, one LL-3 group chondrite, four H 6 and four L 6 chondrites. The close similarity with respect to mineralogy and chemistry between some of these chondrites suggests that paired finds among the chondrites of the same petrological group cannot be excluded. This is the case for Mt. Baldr (a) and (b) as well as for 76003 and 76007, respectively [6] , A method to detect paired finds is the analysis of cosmic-ray irradiation effects. If two meteorites were, during their flight in space, part of the same body (meteoroid) their cosmic-ray exposure age must be the same. Furthermore, if the temperature history of the meteoroid is the same for all of its material, the gas retention ages calculated from radiogenic 4 He and 40 Ar should be the same. Thus, paired falls can be recognized among Antarctic chondrites from the analyses of the noble gas concentration in these meteorites.
Fireman et al. [7J have determined the terrestrial ages of four of these meteorites to be between 30,000 and 1.5 million years, while the terrestrial ages from other than Antarctic stone meteorites are smaller [8, 9] . Using meteorites from Antarctica, therefore, the influence of terrestrial age on the noble gas concentrations of stone meteorites can been investigated.
Experimental Procedures and Results
We have analysed the concentration and isotopic composition of He, Ne and Ar as well as the concentration of 84 Kr and 132 Xe in all ten stone er a reprint rather than making your own copy. meteorites found 1976/77 in South Victoria Land, Antarctica. All samples analysed were bulk samples, with weights between 100 and 200 mg. The procedures of gas extraction, purification, mass spectrometry and calibration have been described earlier [10] . The results are given in Table 1 . The uncertainties assigned to the concentrations are the sum of the estimated errors of blank correction, of the calibration gas mixture, and the statistical error of the peak height measurement.
Noble gases in meteoritic samples are a mixture of three components with different isotopic composition: Spallogenic (cosmogenic) isotopes which were produced by cosmic rays, radiogenic 4 He and 40 Ar from natural radioactive decay of K, U and Th, and trapped primordial or solar gas. To calculate the radiogenic 4 He and the spallogenic 21 Ne, 22 Ne, and 38 Ar from the noble gas mixture of the sample, the following assumptions for the isotopic composition of trapped and spallogenic gases were made: 4 He and up to 20% for «Ar. Such large variations within a single meteorite are not seen in radiogenic gases from the Bruderheim Berkeley Standard [11] . One explanation for this effect might be weathering of the U, Th, and K bearing minerals of the meteorite and the loss of radiogenic gases from these minerals. Gibson et al. [12] have recently analysed samples with different degrees of weathering from the Holbrook chondrite. They observe a 10% loss of radiogenic gases from the more weathered samples. The much longer terrestrial age of the Antarctic meteorites may therefore be responsible for variations in the content of radiogenic noble gas nuclides in these meteorites.
The K-Ar gas retention ages -calculated using the mean K concentrations of their respective class -are between 3.6 and 4.4 AE with the exception of 76007. This meteorite has a K-Ar ages of about 0.6 AE, a value which is typical for a number of black L-group chondrites [13] . U, Th- 4 He ages (assuming mean U concentrations and a Th/U = 3.6) are lower than the K-Ar ages. In particular, the eucrite 76005 has an U, Th-He age of only 0.4 AE, which can be explained by diffusive loss of 4 He from feldspars.
Trapped Gases
While none of these meteorites show evidence for the presence of solar-type primordial gases, all of them contain trapped planetary noble gases which 
Exposure Ages
From the spallogenic noble gas concentrations, the exposure age of the meteorites can be calculated, if the production rates for the spallogenic nuclides are known. Using the production rates given by Cressy and Bogard [16] and their method of shielding correction with the spallogenic 22 Ne/ 21 Ne ratio, we calculate exposure ages which are given in Table 3 . Most of the Antarctic meteorites have 22 Ne/ 21 Ne values close to the "mean" ratio of 1.11. The shielding corrections are therefore small ( 3 He: <5%, 21 Ne: < 18%, 38 Ar: < 19%). The exposure ages range from about 1 million years to about 35 million years and are in the range of exposure ages observed for other chondrites.
For some of the investigated stones, however, the exposure ages calculated from the different Tab. 3. Noble gas exposure ages. The exposure ages are calculated with production rates given by Cressy and Bogard (1976) . The 22 Ne/ 21 Ne has been used to correct for shielding effects. The uncertainties assigned to exposure ages include a 10% error for production rates. Exposure ages calculated from corrected 3 He take into account diffusive losses of 3 
Paired Meteorites
Mt. Baldr (a) and (b) have been found less than one kilometer apart. Both chondrites are very similar with respect to their mineralogy. This suggests that both meteorites belong to the same fall [6] , Within the limits of error, Mt. Baldr (a) and (b) have the same amounts of spallogenic as well as radiogenic gases. Irradiation and thermal history of both meteorites are similar and therefore in agreement with the suggestion that Mt. Baldr (a) and (b) are specimens from the same fall.
Olsen et al. [6] have also discussed the possibility that 76003 and 76007 are paired. The mineralogical and petrological similarities are not so obvious as those of the Mt. Baldr chondrites but a origin from one meteoroid is possible. From the spallogenic and radiogenic gases, however, a paired fall can be excluded. Samples 76003 and 76007 have different exposure ages (Table 3) and their radiogenic 40 Ar is different by a factor of more than ten. Both meteorites are definitely separate falls. Taking only the exposure age as criterion, the L-6 chondrites 76001 and 76003 are similar. However, the radiogenic 4 He in these meteorites differs by a factor of 3.
In summary, from the noble gas data, it is concluded that all Allan Hills meteorites 76001 to 76009 are individual finds. However, field observation, mineralogy and petrology as well as the noble gas record suggest that Mt. Baldr (a) and (b) constitute a single meteorite.
